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[DOCUMENT NAME] SPECIFICATION 

[TITLE OF THE INVENTION] POSITIONING SYSTEM 
[APPLICABLE FIELD IN THE INDUSTRY] 

5 [0001] The present invention relates to a positioning 

technology for specifying a position of a wireless station 
such as a wireless terminal, and more particularly, to a 
positioning technology for deciding the measurement number 
of times responding to characteristics of a wireless 
10 station that is an object of positioning, a wireless 
station performing a measurement, etc. 

[BACKGROUND ART] 

[0002] In a mobile communication system, the technology 
15 has been proposed of performing a measurement of a radio 
wave propagation time between each of a plurality of base 
stations and a terminal appliance plural times to 
calculate a position of the terminal appliance from the 
measurement result (for example, patent document 1) . This 
20 technology is for, in a case where a positioning error 

becomes large due to the environments such as a SNR (SNR: 
Signal to Noise Ratio) and a measurement position, working 
out the base station, being a factor of enlarging the 
positioning error, to repeatedly performing a measurement 
25 until the positioning error falls under a threshold. 
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Patent document 1: JP-P2002 -228735A 

[DISCLOSURE OF THE INVENTION] [PROBLEMS TO BE SOLVED BY THE 
INVENTION] 

5 [0003] The cause of a dispersion in the radio wave 

propagation time, however, stems not only from the factor 
by the environment such as the SNR, but also from the 
factor by internal circuit characteristics of the wireless 
station that is an object of positioning and the wireless 

10 station in the measurement side. 

[0004] Herein, in Fig. 29, one example is shown of a 
measurement distance result and an existence probability 
in changing a combination of the wireless station in the 
measurement side and the wireless station, being an object 

15 of positioning in the identical environments. Fig. 2 9 

shows that a wireless station A is a wireless station that 
is an object of positioning, and each of wireless stations 
B and C is a wireless station, in the measurement side. As 
shown in this figure, replacing the wireless station in 

2 0 the measurement side with another one gives rise to a 

different dispersion in the measurement distance result 
also in the identical environment. 

[0005] Thus, in the technology having only an influence 
of the environment under which the wireless station is 
25 located taken into consideration like the conventional 
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technology, upon replacing the wireless station performing 
a measurement and the wireless station that is an object 
of positioning, it follows that the measurement number of 
times is not appropriate, the positioning error becomes 
5 large, and the measurement is performed beyond a necessity 
also in a case where the environment remains unchanged, 
which gives rise to the problem that an increase in 
measurement time and communication traffic is incurred. 
[0006] Thereupon, the present invention has been 

10 accomplished in consideration of the above-mentioned 

problem, and an object thereof lies in solving the above- 
mentioned problems by providing a positioning technology 
capable of performing a stabilized positioning by deciding 
the measurement number of times responding to 

15 characteristics of the wireless station that is an object 
of positioning and the wireless station performing a 
measurement . 

[0007] Further, an object of the present invention lies 
in solving the above-mentioned problem by providing 

20 appropriate positioning environments suitable to a 

positioning precision by deciding the measurement number 
of times by taking into consideration characteristics of 
the wireless station that is an object of positioning and 
the wireless station performing a measurement and yet by 

25 examining a positioning precision that is requested. 
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[0008] Further, an object of the present invention lies 
in solving the above-mentioned problem by providing a 
positioning technology allowing the measurement time and 
the communication traffic to be reduced, by deciding the 
5 appropriate measurement number of times by taking into 

consideration characteristics of the wireless station that 
is an object of positioning and the wireless station 
performing a measurement . 
[MEANS TO SOLVE THE PROBLEM] 

10 [0009] The first invention for solving the above- 
mentioned problem, which is A positioning system for 
determination a position of wireless station that is an 
object of positioning using measuring a communication 
situation between a said wireless station that is an 

15 object of positioning and each of a plurality of wireless 
stations other than said wireless station that is an 
object of positioning, characterized in including: a 
database having identification information of the wireless 
station that is an object of positioning, or 

20 identification information of the plurality of the 

wireless stations and necessary measurement number-of- 
times conclusion information for drawing a conclusion on a 
measurement number of times, which has been derived from a 
characteristic of the wireless station that is an object 

25 of positioning, or a characteristic of the plurality of 
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the wireless stations, or a characteristic of a 
combination of the wireless station that is an object of 
positioning and the plurality of the wireless stations, 
stored correspondingly to each other; and a means for 
5 receiving identification information of the wireless 
station that is an object of positioning, or 
identification information of the plurality of the 
wireless stations, for retrieving necessary measurement 
number-of -times conclusion information corresponding to 
10 this identification information from the database, and for 
deciding the measurement number of times based upon this 
necessary measurement number-of -times conclusion 
inf ormat ion . 

[0010] The second invention for solving the above - 
15 mentioned problem, which is a positioning system for 

measuring a communication situation between a wireless 
station that is an object of positioning and each of a 
plurality of wireless stations other than the wireless 
station that is an object of positioning, thereby to 
20 specify a position of the wireless station that is an 

object of positioning, is characterized in including: a 
database having a first table, which has identification 
information of the wireless station and group information, 
being information associated with a group of which a 
25 characteristic resembles that of the wireless station, 
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caused to correspond to each other, and a second table, 
which has the group information and necessary measurement 
number-of- times conclusion information caused to 
correspond to each other, filed; and a means for receiving 
5 identification information of the wireless station that is 
an object of positioning, or identification information of 
the plurality of the wireless stations, for retrieving 
group information corresponding to this identification 
information from the first table, for retrieving necessary 

10 measurement number-of -times conclusion information 

corresponding to this group information from the second 
table, and for deciding a measurement number of times 
based upon this necessary measurement number-of -times 
conclusion information . 

15 [0011] The third invention for solving the above- 
mentioned problem is characterized in that, in the above- 
mentioned second invention, the group information is at 
least one of a model number of the wireless station, a 
model number of an IC for wireless communication mounted 

20 onto the wireless station, manufacturer information of an 
IC for wireless communication mounted onto the wireless 
station, and wireless communication technique information 
to which the IC for wireless communication mounted onto 
the wireless station corresponds. 

25 [0012] The fourth invention for solving the above- 
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mentioned problem is characterized in, in one of the 
above-mentioned second and third inventions, including a 
means for acquiring MIB information, thereby to acquire 
the group information. 
5 [0013] The fifth invention for solving the above- 
mentioned problem is characterized in that, in one of the 
above-mentioned first to fourth inventions, the necessary 
measurement number-of- times conclusion information is a 
measurement number of times. 

10 [0014] The sixth invention for solving the above- 
mentioned problem is characterized in that, in one of the 
above-mentioned first to fourth inventions, the necessary 
measurement number-of -times conclusion information is a 
standard deviation of a dispersion in an internal process 

15 delay in the wireless station that is an object 
positioning or the other wireless station. 
[0015] The seventh invention for solving the above- 
mentioned problem is characterized in, in one of the 
above-mentioned first to sixth inventions, including a 

20 means for updating necessary measurement number-of -times 
conclusion information based upon an acquired measurement 
result . 

[0016] The eighth invention for solving the above- 
mentioned problem is characterized in that, in the above - 
25 mentioned seventh invention, the means for updating 
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necessary measurement number-of -times conclusion 
information performs an operational process weighted with 
a total measurement number of times for the necessary 
measurement number-of -times conclusion information and the 
5 measurement result, thereby to update the necessary 
measurement number-of -times conclusion information. 
[0017] The ninth invention for solving the above- 
mentioned problem is characterized in that, in the above- 
mentioned seventh invention, the means for updating 

10 necessary measurement number-of -times conclusion 

information performs an operational process weighted with 
a total measurement number of times for the necessary 
measurement number-of -times conclusion information, the 
acquired measurement result, and a past measurement result, 

15 thereby to update the necessary measurement number-of- 
times conclusion information. 

[0018] The tenth invention for solving the above- 
mentioned problem is characterized in that, in one of the 
above-mentioned first to ninth inventions, the measurement 
20 of the communication situation is a measurement of a radio 
wave propagation time. 

[0019] The eleventh invention for solving the above- 
mentioned problem is characterized in that, in one of the 
above-mentioned first to tenth inventions, the plurality 
2 5 of the wireless stations perform the measurement of the 
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communication situation . 

[0020] The twelfth invention for solving the above- 
mentioned problem is characterized in that, in one of the 
above-mentioned first to tenth inventions, the wireless 
5 station that is an object of positioning performs the 
measurement of the communication situation. 
[0021] The thirteenth invention for solving the above- 
mentioned problem is characterized in that, in one of the 
above-mentioned first to twelfth inventions, the wireless 
10 station performing the measurement of the communication 
situation is a wireless base station. 

[0022] The fourteenth invention for solving the above- 
mentioned problem is characterized in that, in one of the 
above-mentioned first to twelfth inventions, the wireless 
15 station performing the measurement of the communication 
situation is a wireless terminal station. 

[0023] The fifteenth invention for solving the above- 
mentioned problem is characterized in that, in one of the 
above-mentioned first to fourteenth inventions, the 
2 0 decision of the measurement number of times of the 

communication situation is performed by a positioning 
server having a connection with each of the plurality of 
the wireless stations via a network. 

[0024] The sixteenth invention for solving the above- 
25 mentioned problem is characterized in that, in one of the 
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above-mentioned first to fourteenth inventions, the 
decision of the measurement number of times of the 
communication situation is performed by the plurality of 
the wireless stations . 
5 [002 5] The seventeenth invention for solving the above- 
mentioned problem is characterized in that, in one of the 
above-mentioned first to fourteenth inventions, the 
decision of the measurement number of times of the 
communication situation is performed by the wireless 

10 station that is an object of positioning. 

[0026] The eighteenth invention for solving the above- 
mentioned problem is characterized in that, in one of the 
above-mentioned first to seventeenth inventions, the 
necessary measurement number -of -times conclusion 

15 information is information prepared by taking into 

consideration the characteristic of the wireless station 
that is an object of positioning, or the characteristic of 
the wireless station other than the wireless station that 
is an object of positioning, or the characteristic of a 

20 combination of the wireless station that is an object of 
positioning and the wireless station other than the 
wireless station that is an object of positioning, and a 
positioning quality that is requested. 

[0 02 7] The nineteenth invention for solving the above - 
2 5 mentioned problem is characterized in that, in the above- 
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mentioned eighteenth invention, the quality of the 
positioning is positioning precision information. 
[0028] The twentieth invention for solving the above- 
mentioned problem is characterized in that, in the above- 
5 mentioned eighteenth invention, the quality of the 
positioning is use application information. 
[0029] The twenty-first invention for solving the 
above-mentioned problem is characterized in that, in one 
of the above-mentioned first to seventeenth inventions, 

10 the identification information of the wireless station is 
at least one of a person name using the wireless station, 
a personal ID of a person using the wireless station, an 
appliance name registered to a wireless station appliance, 
an MAC address of the wireless station, an IP address of 

15 the wireless station, and an arbitrary ID allocated to the 
wireless station. 

[0030] The twenty- second invention for solving the 
above-mentioned problem, which is a positioning system for 
measuring a communication situation between a wireless 

20 station that is an object of positioning and each of a 
plurality of wireless stations other than the wireless 
station that is an object of positioning, thereby to 
specify a position of the wireless station that is an 
object of positioning, is characterized in including a 

2 5 means for deciding a measurement number of times of the 
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communication situation based upon a characteristic of the 
wireless station that is an object of positioning, or a 
characteristic of the plurality of the wireless stations, 
or a characteristic of a combination of the wireless 
5 station that is an object of positioning and the plurality 
of the wireless stations. 

[0031] The twenty-third invention for solving the 
above-mentioned problem, which is a positioning server for 
deciding a measurement number of times of a communication 

10 situation in a positioning system for measuring a 

communication situation between a wireless station that is 
an object of positioning and each of a plurality of 
wireless stations other than the wireless station that is 
an object of positioning, thereby to specify a position of 

15 the wireless station that is an object of positioning, is 
characterized in including: a database having 
identification information of the wireless station that is 
an object of positioning, or identification information of 
the plurality of the wireless stations and necessary 

20 measurement number-of- times conclusion information for 

drawing a conclusion on the measurement number of times, 
which has been derived from a characteristic of the 
wireless station that is an object of positioning, or a 
characteristic of the plurality of the wireless stations, 

25 or a characteristic of a combination of the wireless 
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station that is an object of positioning and the plurality 
of the wireless stations, stored correspondingly to each 
other; and a means for receiving identification 
information of the wireless station that is an object of 
5 positioning, or identification information of the 
plurality of the wireless stations, for retrieving 
necessary measurement number -of -times conclusion 
information corresponding to this identification 
information from the database, and for deciding the 

10 measurement number of times based upon this necessary 
measurement number-of- times conclusion information. 
[0032] The twenty- fourth invention for solving the 
above-mentioned problem, which is a positioning server for 
deciding a measurement number of times of a communication 

15 situation in a positioning system for measuring a 

communication situation between a wireless station that is 
an object of positioning and each of a plurality of 
wireless stations other than the wireless station that is 
an object of positioning, thereby to specify a position of 

20 the wireless station that is an object of positioning, is 
characterized in including*, a database having a first 
table, which has identification information of the 
wireless station and group information, being information 
associated with a group of which a characteristic 

25 resembles that of the wireless station, caused to 
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correspond to each other, and a second table, which has 
the group information and necessary measurement number-of- 
times conclusion information caused to correspond to each 
other, filed; and a means for receiving identification 
5 information of the wireless station that is an object of 
positioning, or identification information of the 
plurality of the wireless stations, for retrieving group 
information corresponding to this identification 
information from the first table, for retrieving necessary 

10 measurement number-of- times conclusion information 

corresponding to this group information from the second 
table, and for deciding the measurement number of times 
based upon this necessary measurement number-of -times 
conclusion information . 

15 [0033] The twenty-fifth invention for solving the 

above-mentioned problem is characterized in, in the above- 
mentioned twenty- fourth invention, the group information 
is at least one of a model number of the wireless station, 
a model number of an IC for wireless communication mounted 

20 onto the wireless station, manufacturer information of an 
IC for wireless communication mounted onto the wireless 
station, and wireless communication technique information 
to which the IC for wireless communication mounted onto 
the wireless station corresponds. 

25 [0034] The twenty-sixth invention for solving the 
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above-mentioned problem is characterized in, in one of the 
above-mentioned twenty-fourth and twenty-fifth inventions, 
including a means for acquiring MIB information, thereby 
to acquire the group information. 
5 [0035] The twenty-seventh invention for solving the 

above-mentioned problem is characterized in that, in one 
of the above-mentioned twenty-third to twenty-sixth 
inventions, the necessary measurement number-of- times 
conclusion information is a measurement number of times. 

10 [0036] The twenty-eighth invention for solving the 

above-mentioned problem is characterized in that, in one 
of the above-mentioned twenty-third to twenty-sixth 
inventions, the necessary measurement number-of -times 
conclusion information is a standard deviation of an 

15 dispersion in an internal process delay in the wireless 
station that is an object of positioning or the other 
wireless station. 

[0037] The twenty-ninth invention for solving the 
above-mentioned problem is characterized in, in one of the 
20 above-mentioned twenty- third to twenty-sixth inventions, 
including a means for updating the necessary measurement 
number-of -times conclusion information based upon an 
acquired measurement result. 

[0038] The thirtieth invention for solving the above- 
25 mentioned problem is characterized in that, in the above- 
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mentioned twenty-third invention, the means for updating 
necessary measurement number-of- times conclusion 
information performs an operational process weighted with 
a total of measurement number of times for the necessary 
5 measurement number-of -times conclusion information and the 
measurement result, thereby to update the necessary 
measurement number-of -times conclusion information. 
[0039] The thirty-first invention for solving the 
above-mentioned problem is characterized in that, in the 

10 above-mentioned twenty-third invention, the means for 

updating necessary measurement number-of -times conclusion 
information performs an operational process weighted with 
a total measurement number of times for the necessary 
measurement number-of -times conclusion information, the 

15 acquired measurement result, and a past measurement result, 
thereby to update the necessary measurement number-of- 
times conclusion information. 

[0040] The thirty- second invention for solving the 
above-mentioned problem is characterized in that, in one 

20 of the above-mentioned twenty-third to thirty-first 

inventions, the measurement of the communication situation 
is a measurement of a radio wave propagation time. 
[0041] The thirty-third invention for solving the 

above-mentioned problem is characterized in that, in one 

25 of the above-mentioned twenty-third to thirty-second 
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inventions, the positioning server has a connection with 
each of the plurality of the wireless stations via a 
network . 

[0042] The thirty-fourth invention for solving the 
5 above-mentioned problem is characterized in that, in one 
of the above-mentioned twenty-third to thirty-third 
inventions, the necessary measurement number- of -times 
conclusion information is information prepared by taking 
into consideration a characteristic of the wireless 

10 station that is an object of positioning, or a 

characteristic of the wireless station other than the 
wireless station that is an object of positioning, or a 
characteristic of a combination of the wireless station 
that is an object of positioning and the wireless station 

15 other than the wireless station that is an object of 
positioning, and a quality of positioning that is 
requested. 

[0043] The thirty-fifth invention for solving the 
above-mentioned problem is characterized in that, in the 

20 above-mentioned thirty- fourth invention, the quality of 
positioning is positioning precision information. 
[0044] The thirty-sixth invention for solving the 
above-mentioned problem is characterized in that, in the 
above-mentioned thirty- fourth invention, the quality of 

25 the positioning is use application information. 
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[0045] The thirty-seventh invention for solving the 
above-mentioned problem is characterized in that, in one 
of the above-mentioned twenty- third to thirty- sixth 
inventions, the identification information of the wireless 
5 station is at least one of a person name using the 

wireless station, a personal ID of a person using the 
wireless station, an appliance name registered to a 
wireless station appliance, an MAC address of the wireless 
station, an IP address of the wireless station, and an 

10 arbitrary ID allocated to the wireless station. 

[0046] The thirty-eighth invention for solving the 
above-mentioned problem, which is a program for causing an 
information processing unit to perform a process of 
deciding a measurement number of times of a communication 

15 situation in a positioning system for measuring a 

communication situation between a wireless station that is 
an object of positioning and each of a plurality of 
wireless stations other than the wireless station that is 
an object of positioning, thereby to specify a position of 

20 the wireless station that is an object of positioning, is 
characterized in causing the information processing unit 
to function as a means for receiving identification 
information of the wireless station that is an object of 
positioning, or identification information of the 

25 plurality of the wireless stations, for retrieving 
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necessary measurement number-of- times conclusion 
information corresponding to the received identification 
information from a database having identification 
information of the wireless station that is an object of 
5 positioning, or identification information of the 
plurality of the wireless stations and necessary 
measurement number-of -times conclusion information for 
drawing a conclusion on the measurement number of times, 
which has been derived from a characteristic of the 

10 wireless station that is an object of positioning, or a 

characteristic of the plurality of the wireless stations, 
or a characteristic of a combination of the wireless 
station that is an object of positioning and the plurality 
of the wireless stations, stored correspondingly to each 

15 other, and for deciding the measurement number of times 
based upon this necessary measurement number-of -times 
conclusion information . 

[004 7] The thirty-ninth invention for solving the 
above-mentioned problem, which is a program for causing an 

2 0 information processing unit to perform a process of 

deciding a measurement number of times of a communication 
situation in a positioning system for measuring a 
communication situation between a wireless station that is 
an object of positioning and each of a plurality of 

25 wireless stations other than the wireless station that is 
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an object of positioning, thereby to specify a position of 
the wireless station that is an object of positioning, is 
characterized in causing the information processing unit 
to function as a means for receiving identification 
5 information of the wireless station that is an object of 
positioning, or identification information of the 
plurality of the wireless stations, for retrieving group 
information corresponding to this identification 
information from a table having the identification 

10 information of the wireless station and group information, 
being information associated with a group of which a 
characteristic resembles that of the wireless station, 
caused to correspond to each other, for retrieving 
necessary measurement number -of -times conclusion 

15 information corresponding to this group information from a 
table having the group information and the necessary 
measurement number-of -times conclusion information caused 
to correspond to each other, and for deciding the 
measurement number of times based upon this necessary 

2 0 measurement number-of -times conclusion information. 

[0048] The fortieth invention for solving the above- 
mentioned problem is characterized in that, in the above- 
mentioned thirty-ninth invention, the group information is 
at least one of a model number of the wireless station, a 

2 5 model number of an IC for wireless communication mounted 
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onto the wireless station, manufacturer information of an 
IC for wireless communication mounted onto the wireless 
station, and wireless communication technique information 
to which the IC for wireless communication mounted onto 
5 the wireless station corresponds. 

[0049] The forty-first invention for solving the above- 
mentioned problem is characterized in that, in one of the 
above-mentioned thirty-ninth and fortieth inventions, the 
program causes the information processing unit to function 
10 as a means for acquiring MIB information, thereby to 
acquire the group information. 

[0050] The forty-second invention for solving the 
above-mentioned problem is characterized in that, in one 
of the above-mentioned thirty-eighth to forty- first 

15 inventions, the necessary measurement number-of- times 

conclusion information is a measurement number of times. 
[0051] The forty-third invention for solving the above- 
mentioned problem is characterized in that, in one of the 
above-mentioned thirty-eighth to forty-first inventions, 

20 the necessary measurement number-of -times conclusion 

information is a standard deviation of a dispersion in an 
internal process delay in the wireless station that is an 
object of positioning or the other wireless station. 
[0052] The forty- fourth invention for solving the 

25 above-mentioned problem is characterized in, in one of the 
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above-mentioned thirty-eighth to forty-third inventions, 
the program causes the information processing unit to 
function as a means for updating the necessary measurement 
number-of-times conclusion information of the database 
5 based upon an acquired measurement result. 

[0053] The forty-fifth invention for solving the above- 
mentioned problem is characterized in that, in one of the 
above-mentioned thirty-eighth to forty- fourth inventions, 
the program causes the information processing unit to 

10 function as a means for performing an operational process 
weighted with a total measurement number of times for the 
necessary measurement number-of -times conclusion 
information and a measurement result, thereby to update 
the necessary measurement number-of -times conclusion 

15 information of the database. 

[0054] The forty-sixth invention for solving the above- 
mentioned problem is characterized in that, in one of the 
above-mentioned thirty-eighth to forty- fifth inventions, 
the program causes the information processing unit to 

2 0 function as a means for performing an operational process 
weighted with a total measurement number of times for the 
necessary measurement number-of -times conclusion 
information, an acquired measurement result, and a past 
measurement result, thereby to update the necessary 

25 measurement number-of -times conclusion information of the 
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database . 

[0055] The forty- seventh invention for solving the 
above-mentioned problem is characterized in that, in one 
of the above-mentioned thirty-eighth to forty-sixth 
5 inventions, the measurement of the communication situation 
is a measurement of a radio wave propagation time. 
[0056] The forty-eighth invention for solving the 
above-mentioned problem is characterized in that, in one 
of the above-mentioned thirty-eighth to forty- seventh 
10 inventions, the information processing unit has a 

connection with each of the plurality of the wireless 
stations via a network. 

[0057] The forty-ninth invention for solving the above- 
mentioned problem is characterized in that, in one of the 

15 above-mentioned thirty-eighth to forty-eighth inventions, 
the necessary measurement number-of -times conclusion 
information is information prepared by taking into 
consideration a characteristic of the wireless station 
that is an object of positioning, or a characteristic of 

20 the wireless station other than the wireless station that 
is an object of positioning, or a characteristic of a 
combination of the wireless station that is an object of 
positioning and the wireless station other than the 
wireless station that is an object of positioning, and a 

2 5 quality of positioning that is requested. 
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[0058] The fiftieth invention for solving the above- 
mentioned problem is characterized in that, in the above- 
mentioned forty-ninth invention, the quality of 
positioning is positioning precision information. 
5 [0059] The fifty-first invention for solving the above- 
mentioned problem is characterized in that, in the above- 
mentioned forty-ninth invention, the quality of 
positioning is use application information. 
[0060] The fifty-second invention for solving the 

10 above-mentioned problem is characterized in that, in one 
of the above-mentioned thirty-eighth to fifty- first 
inventions, the identification information of the wireless 
station is at least one of a person name using the 
wireless station, a personal ID of a person using the 

15 wireless station, an appliance name registered to a 

wireless station appliance, an MAC address of the wireless 
station, an IP address of the wireless station, and an 
arbitrary ID allocated to the wireless station. 
[0061] The fifty-third invention for solving the above- 

2 0 ' mentioned problem, which is a method of deciding a 

measurement number of times in a positioning system for 
measuring a communication situation between a wireless 
station that is an object of positioning and each of a 
plurality of wireless stations other than the wireless 

25 station that is an object of positioning, thereby to 
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specify a position of the wireless station that is an 
object of positioning, is characterized in including a 
step of deciding the measurement number of times of the 
communication situation based upon a characteristic of the 
5 wireless station that is an object of positioning, or a 
characteristic of the plurality of the wireless stations, 
or a characteristic of a combination of the wireless 
station that is an object of positioning and the plurality 
of the wireless stations. 

10 [0062] The fifty-fourth invention for solving the 

above-mentioned problem is characterized in that, in the 
above-mentioned fifty-third invention, including the steps 
of: pre-storing identification information of the wireless 
station that is an object of positioning, or 

15 identification information of the plurality of the 

wireless stations and necessary measurement number-of- 
times conclusion information for drawing a conclusion on 
the measurement number of times correspondingly to each 
other, which has been derived from the characteristic of 

20 the wireless station that is an object of positioning, or 
the characteristic of the plurality of the wireless 
stations, or the characteristic of a combination of the 
wireless station that is an object of positioning and the 
plurality of the wireless stations; and retrieving 

25 necessary measurement number- of -times conclusion 
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information corresponding to the received identification 
information of the wireless station that is an object of 
positioning, or to the received identification information 
of the plurality of the wireless stations to decide the 
5 measurement number of times based upon this necessary 
measurement number-of- times conclusion information. 
[0063] The fifty-fifth invention for solving the above- 

mentioned problem is characterized in that, in the above- 
mentioned fifty-third invention, including the steps of: 

10 pre-storing identification information of the wireless 
station and the necessary measurement number-of -times 
conclusion information via group information, being 
information associated with a group of which the 
characteristic resembles that of the wireless station, 

15 correspondingly to each other; and retrieving necessary 
measurement number-of -times conclusion information 
corresponding to the received identification information 
of the wireless station that is an object of positioning, 
or to the received identification information of the 

20 plurality of the wireless stations via the group 

information to decide the measurement number of times 
based upon this necessary measurement number-of - times 
conclusion information . 

[0064] The fifty-sixth invention for solving the above- 
25 mentioned problem is characterized in, in the above- 
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mentioned fifty-fifth invention, the group information is 
at least one of a model number of the wireless station, a 
model number of an IC for wireless communication mounted 
onto the wireless station, manufacturer information of an 
5 IC for wireless communication mounted onto the wireless 
station, and wireless communication technique information 
to which the IC for wireless communication mounted onto 
the wireless station corresponds. 

[0065] The fifty- seventh invention for solving the 
10 above-mentioned problem is characterized in, in one of the 
above-mentioned fifty-fifth and fifty-sixth inventions, 
including a step of acquiring MIB information, thereby to 
acquire the group information. 

[0066] The fifty-eighth invention for solving the 
15 above-mentioned problem is characterized in that, in one 
of the above-mentioned fifty-third to fifty-seventh 
inventions, the necessary measurement number- of - times 
conclusion information is a measurement number of times. 
[0067] The fifty-ninth invention for solving the above- 
2 0 mentioned problem is characterized in that, in one of the 
above-mentioned fifty-third to fifty-seventh inventions, 
the necessary measurement number-of -times conclusion 
information is a standard deviation of a dispersion in an 
internal process delay in the wireless station that is an 
25 object of positioning or the other wireless station. 
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[0068] The sixtieth invention for solving the above- 
mentioned problem is characterized in, in one of the 
above-mentioned fifty- third to fifty-ninth inventions, 
including a step of updating the necessary measurement 
5 number-of- times conclusion information based upon an 
acquired measurement result. 

[0069] The sixty-first invention for solving the above- 
mentioned problem is characterized in that, in the above- 
mentioned sixtieth invention, including a step of 

10 performing an operational process weighted with a total 

measurement number of times for the necessary measurement 
number-of -times conclusion information and the measurement 
result, thereby to update the necessary measurement 
number-of -times conclusion information. 

15 [0070] The sixty-second invention for solving the 

above-mentioned problem is characterized in that, in the 
above-mentioned sixtieth invention, including a step of 
performing an operational process weighted with a total 
measurement number of times for the necessary measurement 

2 0 number-of -times conclusion information, the acquired 

measurement result, and a past measurement result, thereby 
to update the necessary measurement number-of -times 
conclusion information . 

[0071] The sixty-third invention for solving the above- 
25 mentioned problem is characterized in that, in one of the 
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above-mentioned fifty- third to sixty- second inventions, 
the measurement of communication situation is a 
measurement of a radio wave propagation time. 
[0072] The sixty-fourth invention for solving the 
5 above-mentioned problem is characterized in that, in one 
of the above-mentioned fifty-third to sixty-third 
inventions, the plurality of the wireless stations perform 
the measurement of the communication situation. 
[0073] The sixty-fifth invention for solving the above- 

10 mentioned problem is characterized in that, in one of the 
above-mentioned fifty- third to sixty- third inventions, the 
wireless station that is an object of positioning performs 
the measurement of the communication situation. 
[0074] The sixty-sixth invention for solving the above- 

15 mentioned problem is characterized in that, in one of the 
above-mentioned fifty- third to sixty- fifth inventions, the 
wireless station performing the measurement of the 
communication situation is a wireless base station. 
[0075] The sixty- seventh invention for solving the 

2 0 above-mentioned problem is characterized in that, in one 
of the above-mentioned fifty-third to sixty-fifth 
inventions, the wireless station performing the 
measurement of the communication situation is a wireless 
terminal station. 

25 [0076] The sixty-eighth invention for solving the 
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above-mentioned problem is characterized in that, in one 
of the above-mentioned fifty-third to sixty-fifth 
inventions, the decision of the measurement number of 
times of the communication situation is performed by a 
5 positioning server having a connection with each of the 
plurality of the wireless stations via a network. 
[0077] The sixty-ninth invention for solving the above- 
mentioned problem is characterized in that, in one of the 
above-mentioned fifty-third to sixty-eighth inventions, 
10 the decision of the measurement number of times of the 

communication situation is performed by the plurality of 
the wireless stations. 

[0078] The seventieth invention for solving the above- 

mentioned problem is characterized in that, in one of the 

15 above-mentioned fifty- third to sixty-ninth inventions, the 
decision of the measurement number of times of the 
communication situation is performed by the wireless 
station that is an object of positioning. 
[0079] The seventy- first invention for solving the 

2 0 above-mentioned problem is characterized in that, in one 
of the above-mentioned fifty-third to seventieth 
inventions, the necessary measurement number-of- times 
conclusion information is information prepared by taking 
into consideration the characteristic of the wireless 

25 station that is an object of positioning, or the 
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characteristic of the wireless station other than the 
wireless station that is an object of positioning, or the 
characteristic of a combination of the wireless station 
that is an object of positioning and the wireless station 
5 other than the wireless station that is an object of 
positioning, and a quality of positioning that is 
requested. 

[0080] The seventy- second invention for solving the 
above-mentioned problem is characterized in that, in the 

10 above-mentioned seventy-first invention, the quality of 
positioning is positioning precision information. 
[0081] The seventy- third invention for solving the 
above-mentioned problem is characterized in that, in the 
above-mentioned seventy- first invention, the quality of 

15 positioning is use application information. 

[0082] The seventy- fourth invention for solving the 
above-mentioned problem is characterized in that, in one 
of the above-mentioned fifty- third to seventy- third 
inventions, the identification information of the wireless 

2 0 station is at least one of a person name using the 

wireless station, a personal ID of a person using the 
wireless station, an appliance name registered to a 
wireless station appliance, an MAC address of the wireless 
station, an IP address of the wireless station, and an 

25 arbitrary ID allocated to the wireless station. 
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[0083] The seventy-fifth invention for solving the 
above-mentioned problem, which a positioning system for 
measuring a communication situation between a wireless 
station that is an object of positioning and each of a 
5 plurality of wireless station other than the wireless 
station that is an object of positioning, thereby to 
specify a position of said wireless station that is an 
object of positioning, is characterized including a means 
for, based upon a set measurement number of times and a 
10 measurement result based upon the set measurement number 
of times, obtaining a new measurement number of times to 
perform the positioning again by this measurement number 
of times. 

[0084] The seventy- sixth invention for solving the 

15 above-mentioned problem, which is a method of deciding a 
measurement number of times in a positioning system for 
measuring a communication situation between a wireless 
station that is an object of positioning and each of a 
plurality of wireless station other than the wireless 
2 0 station that is an object of positioning, thereby to 
specify a position of the wireless station that is an 
object of positioning, is characterized in including a 
step of, based upon a set measurement number of times and 
a measurement result based upon the set measurement number 
25 of times, deciding a new measurement number of times. 
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[0085] The seventy- seventh invention for solving the 
above-mentioned problem is a positioning server that is 
characterized in; based upon a measurement result of a 
communication situation between each of a plurality of 
5 wireless stations having a connection therewith and a 

wireless station that is a subordinate of the plurality of 
the wireless station, specifying a position of the 
wireless station that is an subordinate; and deciding a 
measurement number of times of the communication situation 

10 based upon a characteristic of the wireless station that 

is an subordinate, or a characteristic of the plurality of 
the wireless stations, or a characteristic of a 
combination of the wireless station that is an subordinate 
and the plurality of the wireless stations. 

15 [0086] The seventy-eighth invention for solving the 

above-mentioned problem is a wireless station that is 
characterized in; receiving a positioning request 
including information associated with a characteristic of 
a wireless station that is a subordinate thereof from a 

2 0 server having a connection therewith to measure a distance 
with the wireless station that is a subordinate, and to 
send this measured distance to the server in which a 
position of a terminal, being a subordinate, is specified; 
and deciding a measurement number of times of the distance 

25 based upon the characteristic of the wireless station that 
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is a subordinate . 

[008 7] The seventy-ninth invention for solving the 
above-mentioned problem is a wireless station that is 
characterized in: receiving a positioning request, which 
5 includes a characteristic of its own wireless station and 
a requested positioning quality, from a server to measure 
distances with a plurality of the wireless stations each 
of which is a connection destination, to send the measured 
distances to the server having a connection to the 

10 plurality of the wireless stations, in which a position of 
its own wireless station is specified; and deciding a 
measurement number of times of the distance based upon the 
characteristic of its own wireless station and the 
requested positioning quality. 

15 [0088] In the present invention, the apparatus for 

deciding the measurement number of times of the 
communication situation such as the positioning server is 
provided with a database having necessary measurement 
number-of- times conclusion information, which becomes 

2 0 conclusion information for deciding the measurement number 
of times, and posit ioning-obj ect wireless terminal station 
information for identifying an object of positioning 
caused to correspond to each other. 

[0089] Herein, the so-called necessary measurement 
25 number-of -times conclusion information, which is 
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information necessary for deciding the appropriate 
measurement number of times based upon characteristics (a 
process speed of a processing circuit, a dispersion in an 
internal process delay, etc.) of the wireless terminal 
5 that becomes an object of positioning, includes, for 
example, a standard deviation of a dispersion in an 
internal process delay of the wireless terminal that is an 
object of positioning. Further, it includes the 
measurement number of times having the characteristic of 
10 the wireless terminal, which is an object of positioning, 
taken into consideration. 

[0090] Further, the so-called posit ioning-obj ect 
wireless terminal station information, which is 
information for identifying an object of positioning, 

15 includes, for example, a user mane, being personal 

information, a personal ID, a PC name, an MAC address of 
the positioning-obj ect wireless terminal station, an IP 
address, an arbitrary wireless station ID allocated to 
each terminal, etc. Additionally, group information of the 

2 0 positioning-obj ect terminal may be employed for the 

positioning-obj ect wireless terminal station information. 
Herein, the so-called group information, which is 
information associated with similar products resembling 
the positioning-obj ect wireless terminal station, includes 

2 5 model number information of the product of the wireless 
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terminal station, model number information of an IC for 
wireless communication mounted onto the wireless terminal 
station, manufacturer information of an IC for wireless 
communication mounted onto the wireless terminal station, 
5 wireless communication technique information to which the 
IC for wireless communication mounted onto the wireless 
terminal station corresponds, etc. 

[0091] The positioning server etc. deciding the 
measurement number of times receives the positioning- 

10 object wireless terminal station information of the 

terminal that becomes an object of positioning, retrieves 
necessary measurement number-of- times conclusion 
information corresponding to the positioning-obj ect 
wireless terminal station information from the database, 

15 and decides the measurement number of times based upon 
this necessary measurement number-of -times conclusion 
information . 

[0092] Further, the necessary measurement number-of- 

times conclusion information may be prepared by taking 
20 information such as a positioning precision that is 
requested into consideration in addition to the 
characteristic of the wireless terminal that becomes an 
object of positioning. 

[0093] In the present invention, in specifying a 

25 position of the wireless station, the measurement number 
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of times of the communication situation is decided based 
upon the characteristic of the wireless station that is an 
object of positioning, or the characteristic of the 
plurality of the wireless stations, or the characteristic 
5 of a combination of the wireless station that is an object 
of positioning and the plurality of the wireless stations. 
This makes it possible to provide stabilized positioning 
environments because the useless measurement can be 
avoided for the wireless station demanding less 

10 measurement number of times necessary for satisfying the 
requested positioning precision, and the situation in 
which the requested positioning precision is not satisfied 
can be avoided for the wireless station demanding many 
necessary-measurement number of times. 

15 [EFFECTS OF THE INVENTION] [0 0 94] The present invention 

exhibits an excellent effect that the positioning time can 
be curtailed for the wireless station having a small 
dispersion in the characteristic such as the circuit delay 
time because the measurement number of times can be 

20 retrenched, and a deterioration in the positioning 

precision can be effectively improved for the wireless 
station having a large dispersion in the circuit delay 
time. The reason is that the measurement number of times 
is controlled wireless station by wireless station, for 

25 example, by taking the characteristic of the wireless 
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station such as a dispersion of the circuit delay time 
into consideration . 

[0095] Further, in accordance with the present 
invention, it is possible to provide the positioning 
5 having a high precision because the measurement number of 
times is controlled by taking the positioning precision as 
well into consideration in addition to the characteristic 
of the wireless station. 

[0096] In addition hereto, in accordance with the 

10 present invention, deciding the appropriate measurement 

number of times corresponding to the characteristic of the 
wireless station enables a retrenchment in the traffic for 
a measurement request and a curtailment in the delay time 
needed for the measurement process. The reason is that the 
15 number of times of re-measurement, which is performed in 
the case that the requested positioning precision has not 
been satisfied, can be effectively reduced and the number 
of times of transmission/reception of a packet for re- 
measurement can be reduced. 
2 0 [BRIEF DESCRIPTION OF THE DRAWINGS] 

[0097] [Fig. 1] Fig. 1 is a view illustrating one example 
of the positioning system to be employed in the present 
invention. 

[Fig. 2] Fig. 2 is a sequence illustrating a process 
25 procedure of the positioning process in the case of 
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performing the measurement from the measurement - 
performance wireless base station. 

[Fig. 3] Fig. 3 is a view illustrating a method of 
specifying a position that is employed for a GPS 
5 positioning. 

[Fig. 4] Fig. 4 is a view illustrating a method of 
specifying a position that is employed for a hyperbolic 
navigation . 

[Fig. 5] Fig. 5 is a view illustrating a configuration of 
10 the positioning server that is employed in the present 
invention. 

[Fig. 6] Fig. 6 is a view illustrating, one example of the 
table that is filed into a database section. 

[Fig. 7] Fig. 7 is a view illustrating one example of the 
15 table that is filed into a database section. 

[Fig. 8] Fig. 8 is a view illustrating a flowchart of the 
process inside the positioning server. 

[Fig. 9] Fig. 9 is a flowchart illustrating a procedure 
for deciding the measurement number of times responding to 
20 the posit ioning-obj ect wireless terminal. 

[Fig. 10] Fig. 10 is a flowchart illustrating a procedure 
for deciding the measurement number of times responding to 
group information of the posit ioning-obj ect wireless 
terminal . 

25 [Fig. 11] Fig. 11 is a view illustrating a configuration 
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of the positioning server that is employed in the present 
invention. 

[Fig. 12] Fig. 12 is a view illustrating one example of 
the table that is filed into the database section. 
5 [Fig. 13] Fig. 13 is a flowchart illustrating a procedure 
for deciding the measurement number of times responding to 
the group information of the positioning-obj ect wireless 
terminal . 

[Fig. 14] Fig. 14 is a flowchart of the process in the 
10 case of employing the necessary measurement number-of- 
times conclusion information of the posit ioning-obj ect 
wireless terminal station and the necessary measurement 
number- of - times conclusion information of the measurement- 
performance wireless base station to decide the 
15 measurement number of times. 

[Fig. 15] Fig. 15 is a configuration view of the wireless 
base station in the case of having a functional section 
for deciding the measurement number of times. 
[Fig. 16] Fig. 16 is a process sequence in the case of 
2 0 deciding the measurement number of times in the 
measurement -performance wireless base station. 
[Fig. 17] Fig. 17 is a process sequence in the case of 
having a learning function of a database section 202. 
[Fig. 18] Fig. 18 is a configuration view of the 
25 positioning server having a learning function of the 
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database section 202. 

[Fig. 19] Fig. 19 is a flowchart of the process inside the 
positioning server shown in Fig. 18. 

[Fig. 20] Fig. 20 is a flowchart of a step 317, being a 
5 process of a database information learning- function 
section 213. 

[Fig. 21] Fig. 21 is a flowchart of the step 317, being a 
process of the database information learning- function 
section 213 . 

10 [Fig. 22] Fig. 22 is a process sequence in the case of 
performing the measurement from a wireless terminal 
station 60 that is an object of positioning. 
[Fig. 23] Fig. 23 is a flowchart in the case of measuring 
the radio wave propagation time from wireless terminal 

15 station. 

[Fig. 24] Fig. 24 is a configuration view of the wireless 
terminal station in the case of having a functional 
section for deciding the measurement number of times. 

[Fig. 25] Fig. 25 is a process sequence in the case of 
2 0 deciding the measurement number of times in the 
positioning-obj ect wireless terminal station. 

[Fig. 26] Fig. 26 is a process sequence in the case of 
specifying a position of the terminal in the positioning- 
object wireless terminal station. 
25 [Fig. 27] Fig. 27 is a process sequence in the case of 
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deciding the measurement number of times and of specifying 
a position in the posit ioning-obj ect wireless terminal 
station. 

[Fig. 28] Fig. 28 is a process sequence in the case of 
5 employing a wireless terminal station 60, being an object 
of positioning, and wireless base stations 30, 40 and 50 
to perform the measurement . 

[Fig. 29] Fig. 29 is a view for explaining the 
conventional art. 
10 [Fig. 30] Fig. 30 is a view of a table of the group 

information and the necessary measurement number-of- times 
conclusion information . 
[DESCRIPTION OF NUMERALS] 

[0098] 10 positioning request source 

15 20 positioning server 

30, 4 0 and 50 measurement -performance wireless base 
stations 

60 positioning-obj ect wireless terminal station 
70 wireless base station 
20 80 wireless terminal station 

90 network 

200 and 210 positioning process controllers 

201 and 211 necessary measurement number-of -times 
decision function sections 

25 202 and 212 database sections 
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213 database information learning- function section 
[BEST MODE FOR CARRYING OUT THE INVENTION] 

[0099] Next, a first embodiment of the present 
invention will be explained. 
5 [0100] In Fig. 1, the positioning system in the first 
embodiment is shown. 

[0101] This system is configured of a positioning 
request source 10 for requesting the positioning, a 
positioning server 20 for processing the positioning 

10 request, a plurality of wireless base stations 70 in 

addition to a wireless base station 30, a wireless bases 
station 40 and a wireless base station 50, a wireless 
terminal station 60, a plurality of wireless terminal 
stations 80 other than it, and a network 90. 

15 [0102] Next, an operation in such a configuration will 
be explained. 

[0103] Herein, an operational example in the case that 
acquisition of positional information of the wireless 
terminal station 60 is requested of the positioning server 

20 20 by the positioning request source 10, and each of the 
wireless base station 30, the wireless bases station 40, 
and the wireless base station 50 is selected as a 
measurement -performance base station will be explained. 
The entirety of the process sequence in this situation is 

2 5 shown in Fig. 2. 
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[0104] When the positioning server 20 receives the 
positioning request information from the positioning 
request source 10 requesting the positioning (step 100) , 
it prepares the measurement request information (step 101) . 
5 In the process of preparing the measurement request 

information in the step 101, selection of the measurement - 
performance wireless base station, calculation of the 
number of times of the measurement that is performed in 
each wireless base station, and so on are carried out. And, 
10 the positioning server 20 transmits the measurement 

request information including measurement number-of- times 
information to each wireless base station selected as the 
measurement -performance base station in the step 101 (step 
102) . 

15 [0105] Each of the measurement -performance wireless 
base stations 30, 40 and 50 having received the 
measurement request information performs the measurement 
for the wireless terminal station 60, being an object of 
positioning, according to the measurement number-of -times 

2 0 information that is included in the measurement request 

information (step 103), and transmits a measurement result 
to the positioning server 20 (step 104) . 
[0106] The positioning server 20 employs the 

measurement result received from each of the measurement - 

25 performance wireless base stations 30, 40 and 50 to 
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specify a position of the wireless terminal station 60 
(step 105) . Thereafter, it transmits the specified 
positional information of the wireless terminal station 60 
to the positioning request source 10 (step 106) . 
5 [0107] Herein, the positioning request information, 

which is transmitted from the positioning request source 
10 in the step 100 of Fig. 2, is information including 
positioning-obj ect wireless terminal station information 
for specifying the wireless terminal station that is an 

10 object of positioning, requested positioning quality 

information associated with a quality of positioning, etc. 
[0108] It is thinkable that a user mane, being personal 

information, a personal ID, a PC name, an MAC address of 
the posit ioning-obj ect wireless terminal station, an IP 

15 address, an arbitrary wireless station ID allocated to 
each terminal, etc. are employed for the positioning- 
obj ect wireless terminal station information. The method 
of causing each user or a network administrator to input 
these kinds of personal information is thinkable. Further, 

20 group information of the positioning-obj ect wireless 

terminal station 60 may be employed for the positioning- 
obj ect wireless terminal station information. Herein, the 
so-called group information, which is information 
associated with similar products resembling the 

25 positioning-obj ect wireless terminal station, includes 
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model number information of the product of the wireless 
terminal station, model number information of an IC for 
wireless communication mounted onto the wireless terminal 
station, manufacturer information of an IC for wireless 
5 communication mounted onto the wireless terminal station, 
wireless communication technique information to which the 
IC for wireless communication mounted onto the wireless 
terminal station corresponds, etc. The method of drawing a 
conclusion by acquiring MIB information packaged into the 

10 wireless terminal station 60 is thinkable as a method of 
drawing a conclusion on these kinds of information; 
however, the method of causing the user to pre-register 
these kinds of information for compiling them into a 
database, or the like is acceptable. 

15 [0109] Further, a positioning precision of the 

positional information that is requested, application 
information that is used, etc. may be employed for the 
requested positioning quality information. Herein, as an 
example of information that is described in the 

20 application information to be used, urgent notification, a 
pursuit of a person, a navigation, an appointment, etc. 
are thinkable, and it is thinkable that the positioning 
precision that each application demands is pre-registered 
to the positioning server 2 0 , and so on . 

25 [0110] Herein, one example of the method of specifying 
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a position of the wireless terminal station 60 will be 
explained . 

[0111] So as to specify a position of the wireless 
terminal station 60, upon receiving the measurement 
5 request information from the positioning server 20, each 
wireless base station performing a measurement measures a 
radio wave propagation time between its own station and 
the wireless terminal station 60 that is an object of 
positioning, and transmits it to the positioning server 20. 

10 Herein, the radio wave propagation time to be measured 
includes not only a one-way propagation time but also a 
round-trip propagation time between each wireless base 
station and the wireless terminal station 60. 
[0112] Next, the positioning server 20 calculates 

15 distances between each wireless base station and the 

wireless terminal station 60 from the measured radio wave 
propagation time, respectively. And, finally, it operates 
the position of the wireless terminal station 60 from a 
relation of the calculated distance between each wireless 

20 base station and the wireless terminal station 60. 

[0113] Herein, as a method of calculating the position, 
the method of, as shown in Fig. 3, obtaining an 
intersection point of circles each having a radius that is 
assumed to be a distance obtained from each of three 

25 wireless base stations, the method of, as shown in Fig. 4, 
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employing a difference in distances from each wireless 
base station to the wireless terminal station 60 to draw 
hyperbolas for obtaining an intersection point thereof, 
and so on are thinkable. 
5 [0114] In Fig. 3, the method is shown of obtaining an 

intersection point of circles of which a radius is a 
distance obtained from each of three wireless base 
stations . 

[0115] Upon calculating distances 3000, 3010, and 3020 

10 between each of the wireless base stations 30, 40 and 50, 
and the positioning-obj ect wireless terminal station 60, 
it follows that an intersection point of the circles of 
which a radius is the distance 3000, the distance 3010 and 
the distance 3020, respectively, with a center at each of 
15 the wireless base station 30, 40, and 50 becomes a 

position of the posit ioning-obj ect wireless terminal 
station 60 . 

[0116] In Fig. 4, the method is shown of employing a 

difference in distances from each wireless base station to 

2 0 the wireless terminal station 60 to draw hyperbolas for 
obtaining an intersection point thereof. 
[0117] Upon calculating distances 3100, 3110, 3120, 
3130, 3140, and 3150 between each of the wireless base 
stations 30, 40 and 50, and the posit ioning-obj ect 

25 wireless terminal station 60, it follows that an 
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intersection point of hyperbolas 3160, 3170 and 3180 
depicted by employing each of the distances 3100, 3110, 
3120, 3130, 3140, and 3150 with a reference point at each 
of the wireless base stations 30, 40, and 50 becomes a 
5 position of the positioning-obj ect wireless terminal 
station 60 . 

[0118] Next, another method of specifying the position 
of the wireless terminal station 60 will be explained. 
[0119] So as to specify the position of the wireless 

10 terminal station 60, at first, each wireless base station 
performing a measurement measures the time of having 
received a radio wave transmitted from the wireless 
terminal station 60 that is an object of positioning. Next, 
the positioning server 20 calculates a reception time 

15 difference between each of the wireless base station and 
the other from the radio wave reception time measured in 
each base station to convert it into a distance difference. 
And, it obtains an intersection point of the hyperbolas 
similarly to the case of Fig. 4, thereby to operate the 

20 position. 

[0120] Next, the positioning server 20 will be 
explained. Fig. 5 is a view illustrating a configuration 
of the positioning server 20. 

[0121] As shown in Fig. 5, the positioning server 2 0 is 
25 configured of a positioning process controller 200 for 
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performing a process of preparing measurement request 
information based upon the positioning request information 
received from the positioning request source 10 to 
transmit the measurement request information to each 
5 wireless base station performing a measurement, and a 

process of operating the position of the wireless terminal 
station 60 from the measurement result, which is received 
from each wireless base station, to transmit positional 
information to the positioning request source 10, a 

10 necessary measurement number-of- times decision function 

section 2 01 for deciding measurement number of times based 
upon the positioning request information, and a database 
section 202 for retaining the necessary measurement 
number-of -times conclusion information . 

15 [0122] The database section 202 has a table of the 

necessary measurement number-of -times conclusion 
information filed, which has the foregoing positioning- 
object wireless terminal station information and the 
necessary measurement number-of -times conclusion 

20 information, which becomes conclusion information for 
deciding the measurement number of times, caused to 
correspond to each other. It is thinkable to assume the 
necessary measurement number-of -times conclusion 
information of the database section 2 02 to be, for example, 

25 a standard deviation of a dispersion in the internal delay 
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process of the wireless terminal that is an object of 
positioning. In Fig. 6, one example is shown of a table 
5010 associated with the necessary measurement number-of - 
times conclusion information filed in the database section 
5 202. Additionally, in this embodiment, the standard 

deviation of a dispersion in the internal delay process of 
the wireless terminal was exemplified as the necessary 
measurement number-of -times conclusion information; 
however it is not limited hereto, and the measurement 

10 number of times having the characteristic of the wireless 
terminal, being an object of positioning, taken into 
consideration may be stored in the database section 202. 
[0123] In addition hereto, the necessary measurement 
number-of -times conclusion information having the 

15 foregoing requested positioning quality information taken 
into consideration may be prepared. For example, the 
positioning precision is thinkable as an example of the 
requested positioning quality information, and the 
measurement number of times, which is decided by adding 

20 this positioning precision to the characteristic of the 

wireless terminal that is an object of positioning, may be 
employed as the necessary measurement number-of - times 
conclusion information. An example of the table in this 
case is shown in Fig. 7. In Fig. 7, the posit ioning-obj ect 

2 5 wireless terminal station information and the measurement 
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number of times having the characteristic of the wireless 
terminal that is an object of positioning and the 
positioning precision taken into consideration are stored 
correspondingly to each other. 
5 [0124] Next, an operation in the positioning server 20 
will be explained. Fig. 8 illustrates a flowchart of the 
process inside the positioning server 2 0 shown in Fig. 5. 
[0125] At first, when the positioning process 
controller 2 00 receives the positioning request 
10 information from the positioning request source 10 (step 

300) , it decides each wireless base station performing a 
measurement, of which the position is already known (step 

301) . At this time, the decision of the wireless base 
station is made with an arbitrary way; however, as one 

15 example, the wireless base station may be selected with 

the method of selecting the wireless station of which the 
measurement environment is excellent in a priority manner. 
[0126] Next, the necessary measurement number -of -times 
decision function section 201 employs the positioning 

2 0 request information, and the necessary measurement number- 
of-times conclusion information, which the database 
section 2 02 retains, to decide the number of times of the 
measurement that is performed in each wireless base 
station performing a measurement (step 302) . And, the 

25 positioning process controller 2 00 employs the information 
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obtained in the step 301 and the step 302 to prepare the 
measurement request information (step 303), and transmits 
the measurement request information including the 
measurement number of times to the wireless base station 
5 30, the wireless base station 40, and the wireless base 
station 50 that perform a measurement (step 304) . 
Thereafter, when the positioning process controller 2 00 
receives each measurement result from each wireless base 
station performing a measurement (step 305) , it employs 
10 each measurement result to specify the position of the 
wireless terminal station 60 (step 306) . 

[0127] Finally, the positioning process controller 200 
transmits the specified positional information of the 
wireless terminal station 60 to the positioning request 
15 source 10 (step 307) . 

[0128] Next, the process method of the necessary 
measurement number-of -times decision function in the step 
3 02 will be explained. 

[0129] In fig. 9, a flowchart of the process that is 

20 performed in the step 302 is shown. 

[0130] At first, the necessary measurement number-of- 
times decision function section 2 01 employs the 
positioning-obj ect wireless terminal station information, 
which is included in the positioning request information 

25 received from the positioning request source 10, to 
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confirm whether the necessary measurement number-of- times 
conclusion information associated with the wireless 
terminal station 60, being an wireless base station that 
is an object of positioning, is retained in the database 
5 section 202 (step 1100) . 

[0131] In the step 1100, in a case where it has been 

concluded that the necessary measurement number-of -times 
conclusion information associated with the wireless 
terminal station 60 is retained in the database section 

10 2 02, the necessary measurement number-of -times decision 
function section 201 acquires the necessary measurement 
number-of -times conclusion information of the wireless 
terminal station 60 (step 1110). In the step 1100, in a 
case where it has been concluded that the necessary 

15 measurement number-of -times conclusion information is not 
retained in the database section 202, it substitutes a 
pre-decided rated-value x into the necessary measurement 
number-of -times conclusion information (step 1120) . 
Finally, it obtains the measurement number of times in 

2 0 each wireless base station from the necessary measurement 
number-of -times conclusion information and the requested 
positioning quality information (step 1130) . 
[0132] In this embodiment, as shown in Fig. 6, the 

necessary measurement number-of -times conclusion 

25 information retained in the database section 202 is the 
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standard deviation of a dispersion in the internal process 
delay of the wireless terminal that is an object of 
positioning. In a case where the standard deviation is 
retained in the database section 202, the standard 
5 deviation of the posit ioning-obj ect wireless terminal 

station information is acquired in the step 1110, and the 
measurement number of times is obtained from the standard 
deviation and the requested positioning quality 
information in the step 1130. In a case where the standard 

10 deviation of the wireless terminal that is an object of 
positioning is not retained in the database section 202, 
the pre-decided rated-value x is substituted into the 
standard deviation in the step 1120, and the measurement 
number of times is obtained from the standard deviation 

15 and the requested positioning quality information in the 
step 1130. 

[0133] In the method of calculating the measurement 
number of times, an equation for a general approval like 
Equation 1 may be employed. 
20 [0134] Equation 1 

t 2 

Where, n is the measurement number of times, A is a 
permissible positioning error, . is the standard deviation, 
and t is a value, responding to the situation (value 
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responding to the positioning error) . 
[0135] Further, in a case where the necessary 
measurement number -of -times conclusion information as 
shown in Fig. 7 is the measurement number of times 
5 obtained by adding the requested positioning quality 
information, upon acquiring information of the row 
corresponding to the positioning-obj ect wireless terminal 
station information from a table 5010 in the step 1110, 
assume that the value obtained from row information 
10 acquired from the database section 202 and the requested 
positioning quality information is the measurement number 
of times in the step 1130. 

[0136] Next, the other process method of the necessary 
measurement number -of -times decision function in the step 

15 302 will be explained. 

[0137] In Fig. 10, the process to be performed in the 
step 3 02 is shown with a flowchart of employing group 
information of the wireless terminal station 60 that is an 
object of positioning for processing. 

20 [0138] At first, it is confirmed whether a conclusion 
on the group information of the wireless terminal station 
60 can be drawn from the positioning-obj ect wireless 
terminal station information obtained as the positioning 
request information (step 1200) . In the step 1200, in a 

2 5 case where a conclusion on the group information can be 
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drawn, the foregoing process in the case of individually- 
having identified the wireless terminal station is 
performed group information by group information. In the 
step 1200, in a case where a conclusion on the group 
5 information cannot be drawn, the pre -decided rated- value x 
is substituted into the necessary measurement number-of- 
times conclusion information (step 1220) , and the acquired 
value is substituted into the necessary measurement number 
of times (step 1240) . 

10 [0139] Herein, as mentioned above, the model number of 
the product, the model number of an IC for wireless 
communication, the manufacturer information of an IC for 
wireless communication, the correspondence wireless 
communication technique, and so on are expected as the 

15 group information. And, as the method of acquiring this 
group information, the method of causing each user or a 
network administrator to input the group information in 
inputting the personal information, the method of 
acquiring the group information from the wireless station 

2 0 by an MIB information acquisition function section 214 

packaged into the positioning server 20 shown in Fig. 11, 
and so on are listed. 

[0140] This acquired group information is preserved in 
the database section 2 02 having information like that of a 
25 table 5020 of Fig. 12, similarly to the personal 
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information. This table 5020 is employed in drawing a 
conclusion on the group information of the wireless 
terminal station 60 in the step 1200. Further, the 
database station 202 has the necessary measurement number- 
5 of-times conclusion information of each group like tables 
5030 to 5050 of Fig. 30. These tables 5030 to 5050 are 
employed in the step 1210 and the step 1230. 
[0141] In addition hereto, yet another process method 

of the necessary measurement number-of -times decision 

10 function in the step 302 will be explained. 

[0142] In Fig. 13, the process to be performed in the 

step 3 02 is shown with a flowchart of employing the 
positioning-obj ect wireless terminal station information 
and the group information for processing. 

15 [0143] At first, it is concluded from the positioning- 
obj ect wireless terminal station information acquired by 
the necessary measurement number-of -times decision 
function section 2 01 whether the necessary measurement 
number-of -times conclusion information is retained in the 

20 database section 202 (step 1300) . In a case where it has 
been concluded in the step 1300 that the necessary 
measurement number-of -times conclusion information is 
retained in the database section 202, the processes 
similar to the processes in and after the step 1110 of Fig. 

25 9 are performed in and after a step 1310. 
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[0144] Further, in a case where it has been concluded 
in the step 13 00 that the necessary measurement number-of- 
times conclusion information is not retained in the 
database section 202, the processes similar to the 
5 processes in and after the step 1200 of Fig. 10 are 
performed in and after a step 1320. 

[0145] Further, in this embodiment, the location, in 

which the positioning request originates, includes the 
wireless terminal station 60, the positioning server 20, 

10 the wireless terminal station 80 that is not an object of 
positioning, an outside application server, etc. 
[0146] Further, in this embodiment, the wireless base 
station may be selected as the positioning-ob j ect wireless 
station. The configuration in this case is one obtained by 

15 replacing the wireless terminal station 60 that is an 

object of positioning with the wireless base station in 
the above-mentioned configuration. 

[0147] A specific explanation is shown. The positioning 
request source 10 selects the wireless base station as an 

20 object of positioning, and transmits the positioning 
request information to the positioning server 20. The 
positioning server 20 receives the positioning request 
information having information of the wireless base 
station that is an object of positioning, calculates the 

2 5 measurement number of times from the information of the 
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wireless base station that is an object of positioning and 
the requested positioning quality information, selects a 
plurality of the wireless base stations, which exist in 
the neighborhood of the wireless base station that is an 
5 object of positioning as the measurement -performance 
wireless base station, and thereafter, transmits the 
measurement request information to each measurement - 
performance wireless base station. Based upon this 
measurement request information, each wireless base 
10 station performing a measurement performs the measurement 
for the wireless base station that is an object of 
positioning . 
[0148] 

At this time, it is thinkable that the positioning - 
15 object wireless base station information, the necessary 

measurement number-of -times conclusion information and the 
requested positioning quality information are included in 
the positioning request information that is prepared in 
the positioning server 20. As the measurement -obj ect 
20 wireless base station information, the MAC address of the 
positioning-obj ect wireless base station, the IP address, 
the arbitrary ID allocated to each terminal, etc. are 
thinkable . 

[0149] At this time, it is thinkable that the standard 
25 deviation of a dispersion in the internal process delay of 
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the wireless base station that is an object of positioning 
is retained in the database section 2 02 as the necessary 
measurement number-of- times conclusion information 
retained. In a case where the standard deviation is 
5 retained in the database section 2 02, the standard 

deviation of the positioning-ob j ect wireless base station 
information is acquired in the step 1110, and the 
measurement number of times is obtained from the standard 
deviation and the requested positioning quality 

10 information in the step 1130. In a case where the standard 
deviation of the wireless base station that is an object 
of positioning is not retained in the database section 202, 
the pre-decided rated-value x is substituted into the 
standard deviation in the step 1120, and the measurement 

15 number of times is obtained from the standard deviation 
and the requested positioning quality information in the 
step 1130. 

[0150] Further, in this embodiment, the table 5000 of 

the requested positioning precision and the measurement 

2 0 number of times shown in Fig. 7 may be retained in the 

database section 202 as the necessary measurement number- 
of-times conclusion information of each wireless base 
station. At this time, in a case where the table 5000 is 
retained in the database section 202, information of the 

25 row corresponding to the posit ioning-obj ect wireless base 
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station information is acquired from the table 5010 in the 
step 1110, and the value obtained from the row information 
acquired from the database section 2 02 and the requested 
positioning quality information is substituted into the 
5 measurement number of times in the step 1130. In a case 
where the table 5000 is not retained in the database 
section 202, the pre-decided rated-value x is substituted 
into the necessary measurement number-of- times conclusion 
information in the step 112 0, and the acquired value is 
10 substituted into the measurement number of times in the 
step 1130. 
[0151] 

Further, in this embodiment, as information that is 
used in order to decide the measurement number of times in 

15 the necessary measurement number-of -times decision 

function, the group information of the positioning-ob j ect 
wireless base station may be employed. As the group 
information of the wireless base station, the model number 
information of the product of the wireless base station, 

2 0 the model number information of an IC for wireless 

communication mounted onto the wireless base station, the 
manufacturer information of an IC for wireless 
communication mounted onto the wireless base station, the 
wireless communication technique information to which the 

25 IC for wireless communication mounted onto the wireless 
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base station corresponds, etc. are thinkable. The group 
information is obtained from the table 502 0 of the 
positioning-obj ect wireless base station information and 
the group information as shown in Fig. 12. 
5 [0152] Further, in this embodiment, the information 

that is used in order to decide the measurement number of 
times in the necessary measurement number-of- times 
decision function may include the necessary measurement 
number-of -times conclusion information of the wireless 
10 base station performing a measurement. In this case, it is 
necessary for the database section 202 to have a database 
of the necessary measurement number-of -times conclusion 
information of the wireless base station performing a 
measurement . 

15 [0153] In Fig. 14, a flowchart is shown of the process 

in the case of employing the necessary measurement number- 
of -times conclusion information of the positioning-obj ect 
wireless terminal station and the necessary measurement 
number-of -times conclusion information of the measurement - 

20 performance wireless base station to decide the 

measurement number of times with the flowchart of Fig. 9 
assumed to be a reference. 

[0154] It includes the step of reading out the 

necessary measurement number-of -times conclusion 
25 information of the wireless base station performing a 
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measurement (step 1430) and the step of employing these 
kinds of information to calculate the measurement number 
of times (step 1440) in addition to the step 1110 in which 
the necessary measurement number - of - times conclusion 
5 information of the positioning-obj ect wireless terminal 
station is read out. 

[0155] In the step 1430 of Fig. 14, the necessary 

measurement number-of -times conclusion information, which 
the database section 2 02 retains, includes the standard 
10 deviation of a dispersion in the process delay of each 
wireless base station, the table 5000 of the requested 
positioning precision and the measurement number of times 
as shown in Fig. 7, etc. 

[0156] An example will be explained of the method of 
15 employing the necessary measurement number-of -times 

conclusion information of the posit ioning-obj ect wireless 
terminal station and the wireless base station performing 
a measurement to decide the measurement number of times in 
the step 1440 of Fig. 14. Additionally, in this example, 
20 the case that the standard deviation of a dispersion in 
the process delay of each wireless terminal station and 
each wireless base station is retained in the necessary 
measurement number-of -times conclusion information of the 
database section 202 will be explained. In this case, the 
2 5 method is thinkable of averaging the values obtained by 
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raising respective standard deviations of the measurement - 
performance wireless base station and the positioning- 
object wireless terminal station to the second power, 
thereby to obtain the number of times of the measurement 
5 with Equation 1 in deciding the number of times of the 

measurement that is performed in the wireless base station 
performing a measurement . 

[0157] In another example of the method of employing 

the necessary measurement number-of -times conclusion 

10 information of the posi tioning-ob j ect wireless terminal 
station and the wireless base station performing a 
measurement to decide the measurement number of times in 
the step 1440 of Fig. 14, the case that the table 5000 of 
the requested positioning precision and the measurement 

15 number of times as shown in Fig. 7 are retained in the 
necessary measurement number-of -times conclusion 
information of the database section 202 for each wireless 
terminal station and each wireless base station, 
respectively, will be explained. In this case, the method 

2 0 is thinkable of summing up respective measurement number 
of times of the measurement -performance wireless base 
station and the positioning-obj ect wireless terminal 
station, thereby to obtain the measurement number of times 
in deciding the number of times of the measurement that is 

25 performed in the wireless base station performing a 
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measurement . 

[0158] A second embodiment will be explained. 
[0159] In the foregoing first embodiment, the 

positioning server 2 0 decided the number of times of the 
5 measurement to be performed in each wireless base station, 
and in another operational example, each wireless base 
station performing a measurement may play a role of the 
portion for deciding the measurement number of times. 
[0160] A configuration of the wireless base station in 
10 the case of having a functional section for deciding the 
measurement number of times is shown in Fig. 15. Further, 
a process sequence in the case of deciding the number of 
times of the measurement that is performed in the 
measurement -obj ect wireless base station is shown in Fig. 
15 16 . 

[0161] The positioning server 20 receives the 
positioning request information transmitted from the 
positioning request source 10 (step 110) , prepares 
measurement request information based upon the positioning 

20 request information (step 111) , and transmits it to each 
measurement -performance wireless base station (step 112) . 
And, when each measurement -performance wireless base 
station receives the measurement request information from 
the positioning server 20, the measurement number-of- times 

25 decision function section 4211 thereof decides the 
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measurement number of times based upon its measurement 
request information (step 113) . The processes in and after 
the step 113 are similar to the details explained in the 
sequence of Fig. 2. 
5 [0162] At this time, it is thinkable that the 

positioning-obj ect wireless terminal station information, 
the necessary measurement number-of -times conclusion 
information and the requested positioning quality 
information are included in the measurement request 

10 information that is prepared by the positioning server 2 0 
in the step 111 of Fig. 16. As the posit ioning-obj ect 
wireless terminal station information, the user name that 
is personal information, the personal ID, the PC name, the 
MAC address of the wireless terminal station, the IP 

15 address, the arbitrary wireless station ID allocated to 
each terminal, etc. are thinkable. As the necessary 
measurement number-of -times conclusion information, the 
standard deviation of a dispersion in the internal process 
delay of the wireless station that is engaged in the 

20 measurement, the table 5000 of the requested positioning 
precision and the measurement number of times as shown in 
Fig. 7, etc. are thinkable. As the requested positioning 
quality information, the requested positioning precision, 
and the use application information are thinkable. 

25 [0163] In the step 112 of Fig. 16, in a case where the 
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database section 202 retains the table 5000 of the request 
positioning precision and the measurement number of times 
as the necessary measurement number-of- times conclusion 
information, and transmits the content of its table as the 
5 necessary measurement number-of -times conclusion 

information, only the table information of the portion 
that corresponds to the positioning-obj ect wireless 
terminal station is enough as the necessary measurement 
number-of -times conclusion information that is included in 

10 the measurement request information. 

[0164] In the step 113 of Fig. 16, as the method of 

deciding the measurement number of times by each wireless 
base station performing a measurement, the method is 
thinkable of, in a case where the standard deviation is 

15 notified as the necessary measurement number-of -times 

conclusion information, calculating the measurement number 
of times from the notified standard deviation and the 
requested positioning quality information. 
[0165] Further, the method is thinkable of, in a case 

2 0 where the table of the requested positioning precision and 
the measurement number of times is notified as the 
necessary measurement number-of -times conclusion 
information, drawing a conclusion on the measurement 
number of times from the notified table information and 

25 the requested positioning quality information. 
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[0166] Further, the measurement request information to 
be prepared by the positioning server 20 in the step 111 
of Fig. 16 may include the group information of the 
positioning-obj ect wireless terminal station. In a case 
5 where the group information is included in the measurement 
request information, when the content of its table is 
transmitted as the necessary measurement number-of- times 
conclusion information, only the table information of the 
portion that corresponds to the group information is 
10 enough as the necessary measurement number-of- times 

conclusion information that is included in the measurement 
request information . 

[0167] A third embodiment will be explained. 
[0168] In the third embodiment, the case of having a 

15 function for learning the database section 2 02 inside the 
positioning server 2 0 will be explained. 

[0169] Herein, the case of having the learning function 
of the database section 202 in the process sequence of Fig. 
2 will be explained. In Fig. 17, the entirety of the 

2 0 process sequence in this situation is shown. After the 
positioning server 2 0 employs the measurement result 
received from each wireless base station to specify the 
position of the wireless terminal station 60 (step 175) , 
it updates the necessary measurement number-of - times 

25 conclusion information that is employed for calculating 
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the number of times of the measurement, which is performed 
in each wireless base station, responding to a necessity 
(step 176) , and transmits the specified positional 
information of the wireless terminal station 60 to the 
5 positioning request source 10 (step 177) . 

[0170] A configuration of the positioning server 20 is 
shown in Fig. 18. The positioning server 20 is comprised 
of a database information learning- function section 213 
for updating information of the database section 212 from 

10 the measurement result and the information that the 

database section 212 retains, in addition to a positioning 
process controller 210, a necessary measurement number-of- 
times decision function section 211, and a database 
section 212, of which the function is identical to that of 

15 200 to 202, being the functional section of the 

positioning server shown in Fig. 5, respectively. 
[0171] Herein, as the information that the database 
section 212 retains, the necessary measurement number-of- 
times conclusion information is listed. Further, the 

2 0 measurement result information includes one part or the 
entirety of the measured radio wave propagation time 
information, the total measurement number-of- times 
information, the distance information from the calculated 
position of the wireless terminal station 60 to the 

25 wireless base station having performed a measurement, etc. 
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[0172] Next, an operation in the positioning server 20 
will be explained. Fig. 19 shows a flowchart of the 
process inside the positioning server 20 shown in Fig. 18. 

[0173] The steps 310 to 316 are similar to the 
5 processes in Fig. 8. Finally, the positioning process 
controller 210 transmits information of the specified 
positional information of the wireless terminal station 60 
to the positioning request source 10 (step 318) , and the 
positioning process is finished. 
10 [0174] A flowchart of a step 317, being a process of 

the database information learning-function section 213, is 
shown in Fig. 20. 

[0175] At first, the database information learning- 
function section 213 acquires measurement result 

15 information from the positioning process controller 210 
(step 2000). Next, it acquires necessary measurement 
number-of- times conclusion information from the database 
section 212 (step 2010) . It employs these kinds of 
information acquired in the step 2000, and the step 2010 

2 0 to recalculate the necessary measurement number-of -times 
conclusion information (step 2 020) , and updates the 
necessary measurement number-of -times conclusion 
information retained in the database section 212 (step 
2030) . 

25 [0176] Herein, in the process to be performed in the 
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step 2 020, the case that the necessary measurement number- 
of- times conclusion information retained in the database 
section 212 is the standard deviation of a dispersion in 
the internal process delay of the positioning-obj ect 
5 terminal will be explained. In this case, in the method of 
recalculating the necessary measurement number-of- times 
conclusion information, the standard deviation of all of 
the measurement result may be obtained from this -time 
measurement result information, thereby to obtain a new 

10 standard deviation by performing an operational process 
weighted with the total measurement number of times for 
the calculated standard deviation, and the standard 
deviation retained in the necessary measurement number-of - 
times conclusion information. 

15 [0177] One example of the weighted operational process 
will be explained. The value is obtained by dividing the 
value, which is obtained by adding up the value obtained 
by multiplying the standard deviation obtained from the 
all of the measurement result by the total measurement 

2 0 number of times, and the value obtained by multiplying the 
standard deviation retained in the necessary measurement 
number-of -times conclusion information by a pre-decided 
value, by the value obtained by summing up the total 
measurement number of times and a pre-decided value. 

25 [0178] That is, in one example of the weighted 
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operational process, the following Equation 2 may be 
employed . 

Equation 2 



Where, . ne w is new necessary-measurement number -of - times 
information, . Q i d is necessary measurement number -of -times 
information preserved so far in the database section 212, . 
mea is a standard deviation obtained from this -time 
measurement result, A is the number of the measurement 
result so far, and B is the number of this -time 
measurement result . 

[0179] Further, in the method of recalculation in the 
case that the necessary measurement number -of -times 
conclusion information preserved in the database section 
212 is the table 5000 of Fig. 7, the following Equation 3 
may be employed. 
Equation 3 



Where, n new is new necessary-measurement number -of - 
times information, n 0 i d is necessary measurement number - of - 
times information preserved so far in the database section 
212, n mea is the measurement number of times that is 
obtained by substituting the standard deviation obtained 




DOCSNY-212754v01 



- 74 - 



from this -time measurement result into the standard 
deviation of Equation 1. C is the number of the 
measurement result so far, and D is the number of this- 
time measurement result. 
5 [0180] Further, the database section 212 may have past 
measurement result information in addition to the 
necessary measurement number-of- times conclusion 
information as the information that it retains. The past 
measurement result information includes one part or the 

10 entirety of radio wave propagation time information 

measured in the past, total measurement number-of -times 
information, distance information from the calculated 
position of the positioning-ob j ect wireless station to the 
wireless base station having performed a measurement, etc. 

15 [0181] One example of the method of recalculation in 
the case that the necessary measurement number-of -times 
conclusion information is the standard deviation is shown 
by employing this past measurement result information. At 
first, the radio wave propagation time information 

20 measured in the past is corrected with following Equation 
4 . 

[0182] Equation 4 

cal,i mea, i 

C 

Where, t ca i,i is a correction value of the radio wave 
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propagation time preserved in the i-th place, t mea ,i is a 
radio wave propagation time preserved in the i-th place, 
Lmea,i is a distance between the positioning-ob j ect 
wireless station and the measurement -performance wireless 
5 station preserved in the i-th place, and c is the velocity 
of light. Upon obtaining the standard deviation of the 
correction value of the radio wave propagation time 
obtained in this equation, assume it to be the necessary 
measurement number of times. 
10 [0183] A flowchart of a step 317, being a process of 

the database information learning- function section 213, is 
shown in Fig. 21. 

[0184] At first, the database information learning- 
function section 213 acquires measurement result 

15 information from the positioning process controller 210 
(step 2100) . Next, it acquires past measurement result 
information and the necessary measurement number-of- times 
conclusion information from the database section 212 (step 
2110) . It employs these kinds of information acquired in 

20 the step 2100 and the step 2110 to recalculate the 
necessary measurement number-of -times conclusion 
information and the past measurement result information 
(step 2120), and updates the necessary measurement number- 
of -times conclusion information and the past measurement 

25 result information preserved in the database section 212 
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(step 2130) . 

[0185] Herein, in the process to be performed in the 
step 2120 of Fig. 21, the process in the case that the 
necessary measurement number-of -times conclusion 
5 information retained in the database section 212 is the 

standard deviation of a dispersion in the internal process 
delay of the posit ioning-obj ect terminal will be explained. 
In this case, the method of recalculating the necessary 
measurement number-of -times conclusion information 

10 includes a method of obtaining the standard deviation of 
all of the measurement result from the radio wave 
propagation time information measured in the past, which 
is included in the past measurement result information, 
and this-time measurement result information, and of 

15 performing the operational process weighted by employing 
the total measurement number of times for the obtained 
standard deviation and the standard deviation retained in 
the necessary measurement number-of -times conclusion 
information, thereby to get a new standard deviation. 

20 [0186] Further, also in the case that the necessary 
measurement number-of -times conclusion information 
retained in the database section 202 is the table of Fig. 
7, it is thinkable to update the content of the database 
with the method similar to that of the case of the 

2 5 foregoing standard deviation. 
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[0187] Further, as an example of the past measurement 
result information, it is thinkable to pre-retain a 
certain number-of- times portion of the past measurement 
result. In this case, it is thinkable that, if the 
5 measurement number of times exceeds the foregoing certain 
number of times, the oldest past -measurement result 
information is deleted and the newest measurement result 
information is written. 

[0188] Further, the operation of this embodiment of 

10 having the function for learning the database section 202 
inside the positioning server 20 is enactable in all cases 
including the case that the information, which is employed 
in the foregoing necessary measurement number - of - times 
decision function, is the group information. 

15 [0189] Next, a fourth embodiment will be explained. 
[0190] With the fourth embodiment, its basic 
configuration is one as shown in Fig. 1; however it is 
also thinkable that the measurement for specifying the 
position of the wireless terminal station 60 is performed 

20 in the wireless terminal station 60. An operation of the 
fourth embodiment will be explained by employing Fig. 22. 
[0191] In Fig. 22, the process sequence in the case of 

performing a measurement by the wireless terminal station 
60 that is an object of positioning is shown. 

25 [0192] The positioning request source 10 requesting the 
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positioning transmits the positioning request information 
to the positioning server 20 (step 120) . After the 
positioning server 2 0 draws a conclusion on the 
measurement number of times based upon the positioning 
5 request information and the necessary measurement number- 
of- times conclusion information to prepare the measurement 
request information (step 121) , it transmits the 
measurement request information to the wireless terminal 
station 60 (step 122) . The wireless terminal station 60 

10 performs the measurement for each of the measurement - 

object wireless base stations 30, 40, and 50 responding to 
the measurement request information (step 123) . And, the 
positioning server 2 0 receives each measurement result 
(step 124) . The positioning server 20 specifies the 

15 position of positioning-ob j ect wireless terminal station 
60 in consideration of the measurement result from the 
wireless terminal station 60 (step 125) . Thereafter, it 
updates information necessary for deciding the measurement 
number of times (step 126) , and transmits the result of 

20 the specified position to the positioning request source 
10 (step 127) . 

[0193] At this time, the information that the database 
section 2 02 retains is mainly the necessary measurement 
number-of- times conclusion information of each wireless 
25 base station that is an object of measurement. 
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[0194] At this time, it is thinkable that the 
measurement-object wireless base station information and 
the measurement number of times information are included 
in the measurement request information that the 
5 positioning server prepares in the step 120. As the 

measurement-object wireless base station information, the 
MAC address of the measurement-object wireless base 
station, the IP address, the arbitrary wireless station ID 
allocated to each wireless base station, etc. are 
10 thinkable. 

[0195] In Fig. 23, a flowchart in the case of measuring 

the radio wave propagation time from the wireless terminal 
station is shown. 

[0196] The process procedure is similar to that of Fig. 

15 9. The necessary measurement number-of -times conclusion 
information is acquired for each wireless base station 
that is an object of measurement (step 1510) , and the 
measurement number of times is decided (step 153 0) . 
[0197] In an example of the method of deciding the 

20 measurement number of times in the step 1530 of Fig. 23, 
in a case of retaining the standard deviation as the 
necessary measurement number-of -times conclusion 
information of the database section 2 02, the measurement 
number of times is calculated from the standard deviation 

25 and the requested positioning quality information, and, in 
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a case of retaining the table 5000 of the requested 
positioning precision and the measurement number of times, 
a conclusion on the measurement number of times is drawn 
from the necessary measurement number-of- times conclusion 
5 information and the requested positioning quality 
information . 

[0198] Further, as another example of the measurement- 
object wireless base station information, the group 
information of the wireless base station (the product 

10 model number of the wireless base station and the model 
number of an IC for wireless communication mounted onto 
the wireless base station), etc. is listed. In the 
flowchart for measuring the radio wave propagation time in 
this case, the wireless terminal station of the step 1200 

15 of Fig. 10 is replaced with each wireless base station; 
however the process can be realized with identical 
procedure . 

[0199] Further, the functional portion for deciding the 
measurement number of times may be packaged into the 

20 wireless terminal station 60 that is an object of 

positioning. In Fig. 24, a configuration is shown of the 
wireless terminal station in the case of having the 
functional section for deciding the measurement number of 
times. In Fig. 25, the process sequence in the case of 

2 5 deciding the measurement number of times in the 
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positioning-obj ect wireless terminal station is shown. 

[0200] The positioning server 20 prepares the 
measurement request information (step 131) based upon the 
positioning request information received from the 
5 positioning request source 10 (step 130) , and transmits it 
to the positioning-obj ect wireless terminal station 60 

(step 132) . 

[0201] The positioning-obj ect wireless terminal station 
6 0 decides the measurement number of times based upon the 

10 received measurement request information in a measurement 
number-of- times decision function section 411 thereof 
(step 133) . The processes in and after the step 134 are 
similar to that of Fig. 22. At this time, it is thinkable 
that the measurement -obj ect wireless base station 

15 information, the necessary measurement number-of -times 
conclusion information, and the requested positioning 
quality information are included in the measurement 
request information that the positioning server 20 
prepares. As the measurement -obj ect wireless base station 

20 information, the MAC address of the measurement -obj ect 
wireless base station, the IP address, the arbitrary ID 
allocated to each terminal, etc. are thinkable. Further, 
only the table information of the row corresponding to the 
measurement -obj ect wireless base station is enough as the 

25 necessary measurement number-of -times conclusion 
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information, which is included in the measurement request 
information in the case that the database section 2 02 
retains the table 5000 of the requested positioning 
precision and the measurement number of times as the 
5 necessary measurement number-of -times conclusion 
information . 

[0202] Further, in an example of the method of deciding 
the measurement number of times, in a case where the 
database section 202 retains the standard deviation as the 

10 necessary measurement number-of -times conclusion 

information, the measurement number of times is calculated 
from the standard deviation and the requested positioning 
quality information, and in a case of retaining the table 
5000 of the requested positioning precision and the 

15 measurement number of times, a conclusion on the 

measurement number of times is drawn from the necessary 
measurement number-of -times conclusion information and the 
requested positioning quality information. 

[0203] Further, the operational portion for specifying 
20 the position of the wireless terminal station 60, being an 
object of positioning, may be packaged into the wireless 
terminal station 60. In Fig. 26, the process sequence in 
the case of specifying the position of the terminal in the 
posit ioning-obj ect wireless terminal station is shown. The 
25 positioning-obj ect wireless terminal station 60 performs 
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the measurement of the radio wave propagation time (step 

143) , and specifies the position of the posit ioning-obj ect 
wireless terminal station 60 based upon its result (step 

144) . The processes other than this are identical to that 
5 of Fig. 22. 

[0204] At this time, it is thinkable that measurement- 
object wireless base station information and the 
measurement number- of - times information are included in 
the measurement request information that the positioning 

10 server 20 prepares. As the measurement -obj ect wireless 
base station information, the MAC address of the 
measurement-object wireless base station, the IP address, 
the arbitrary wireless station ID allocated to each 
wireless terminal station, etc. are thinkable. 

15 [0205] Further, in an example of the method of deciding 

the measurement number of times, in a case where the 
database section 202 retains the standard deviation as the 
necessary measurement number-of- times conclusion 
information, the measurement number of times is calculated 

2 0 from the standard deviation and the requested positioning 
quality information, and in a case of retaining the table 
5000 of the requested positioning precision and the 
measurement number of times, a conclusion on the 
measurement number of times is drawn from the necessary 

25 measurement number-of -times conclusion information and the 
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requested positioning quality information. 
[02 06] Further, the measurement number-of- times 
decision portion and the position-specifying operation 
portion may be packaged into the wireless terminal station 
5 60. In Fig. 27, the process sequence in the case of 

deciding the measurement number of times and of specifying 
the position in the posit ioning-obj ect wireless terminal 
station is shown. 

[0207] This process is a process having the process of 

10 Fig. 25 and the process of Fig. 26 combined. At this time, 
it is thinkable that the measurement-object wireless base 
station information and the necessary measurement number- 
of-times conclusion information and the requested 
positioning quality information are included in the 
15 measurement request information that the positioning 
server 2 0 prepares. 

[0208] As the measurement-object wireless base station 
information, the MAC address of the measurement-object 
wireless base station, the IP address, the arbitrary ID 

20 allocated to each terminal, the group information, etc. 

are thinkable. Further, only the table information of the 
portion, which corresponds to the measurement -obj ect 
wireless base station, is enough as the necessary 
measurement number-of -times conclusion information, which 

25 is included in the measurement request information in the 
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case that the database section 202 retains the table 5000 
of the requested positioning precision and the measurement 
number of times as the necessary measurement number-of- 
times conclusion information. 
5 [0209] Further, in an example of the method of deciding 
the measurement number of times, in a case where the 
database section 202 retains the standard deviation as the 
necessary measurement number-of- times conclusion 
information, the measurement number of times is calculated 

10 from the standard deviation and the requested positioning 
quality information, and in a case of retaining the table 
5000 of the requested positioning precision and the 
measurement number of times, the measurement number of 
times is calculated from the necessary measurement number- 

15 of-times conclusion information and the requested 
positioning quality information. 

[0210] Also in this embodiment, it is thinkable that 
the positioning server 2 0 is provided with the foregoing 
learning- function of the database. 

20 [0211] A fifth embodiment will be explained. 

[0212] In the fifth embodiment, the case of performing 
the measurement for specifying the position of the 
wireless terminal station 60 in the wireless terminal 
station 60 and the wireless base stations 30, 40 and 50 

25 will be explained. 
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[0213] An operation of the present invention will be 
explained by employing Fig. 28. Fig. 2 8 shows the process 
sequence in the case of employing the wireless terminal 
station 60 that is an object of positioning, and the 
5 wireless base stations 30, 40 and 50 to perform a 
measurement . 

[0214] The positioning request source 10 requesting the 
positioning transmits the positioning request information 
to the positioning server 20 (step 160) . After the 

10 positioning server 2 0 draws a conclusion on the 

measurement number of times based upon the positioning 
request information and the necessary measurement number- 
of-times conclusion information to prepare the measurement 
request information (step 161) , it transmits the 

15 measurement request information to the wireless terminal 
station 60 (step 162) . The wireless terminal station 60 
performs a measurement for each of the measurement -obj ect 
wireless base stations 30, 40, and 50 responding to the 
measurement request information (step 163) . And, the 

2 0 positioning server 2 0 receives each measurement result 

from each measurement -obj ect wireless base station (step 
164) . The positioning server 20 specifies the position of 
posit ioning-obj ect wireless terminal station 60 in 
consideration of the measurement result from the wireless 

25 terminal station 60 (step 165) . Thereafter, it transmits a 
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result of the specified position to the positioning 
request source 10 (step 167) . 

[0215] At this time, the information that the database 
section 2 02 retains is mainly the necessary measurement 
5 number-of- times conclusion information of each wireless 
base station that is an object of measurement. 
[0216] At this time, it is thinkable that the 
measurement-object wireless base station information and 
the measurement number-of -times information are included 

10 in the measurement request information that the 

positioning server prepares in the step 160. As the 
measurement-object wireless base station information, the 
MAC address of the measurement-object wireless base 
station, the IP address, the arbitrary wireless station ID 

15 allocated to each wireless base station, etc. are 
thinkable . 

[0217] Further, in an example of the method of deciding 
the measurement number of times, in a case where the 
database section 202 retains the standard deviation as the 

2 0 necessary measurement number-of -times conclusion 

information, the measurement number of times is calculated 
from the standard deviation and the requested positioning 
quality information, and in a case of retaining the table 
5000 of the requested positioning precision and the 

2 5 measurement number of times, a conclusion on the 
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measurement number of times is drawn from the necessary- 
measurement number-of -times conclusion information and the 
requested positioning quality information. 
[0218] 

5 Further, in an example of the method of deciding the 

measurement number of times, in a case where the database 
section 2 02 retains the standard deviation as the 
necessary measurement number-of -times conclusion 
information, the measurement number of times is calculated 

10 from the standard deviation and the requested positioning 
quality information, and in a case of retaining the table 
5000 of the requested positioning precision and the 
measurement number of times, a conclusion on the 
measurement number of times is drawn from the necessary 

15 measurement number-of -times conclusion information and the 
requested positioning quality information. 
[0219] Also in this embodiment, it is thinkable that 
the positioning server 20 is provided with the foregoing 
learning- function of the database. 

20 [0220] A sixth embodiment will be explained. 

[0221] In the foregoing embodiments, the necessary 

measurement number-of -times conclusion information was 
retained in the database section 202 retained by the 
positioning server 20, and, in the sixth embodiment, the 

25 case that the database section 2 02 does not retains the 
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necessary measurement number-of- times conclusion 
information will be explained by employing Fig. 5. 
[0222] The measurement process controller 200 having 
received the positioning request information from the 
5 positioning request source 10 describes the pre-decided 
measurement number of times in the measurement request 
information, and transmits the measurement request 
information to the measurement -performance base station. 
Thereafter, the measurement -performance base station 

10 performs the measurement based upon its measurement 

request information, and transmits the measurement number 
of times and the measurement result to the positioning 
server 20. The positioning server 20 delivers the 
measurement result and the measurement number of times, 

15 which the measurement process controller 2 00 received, to 
the necessary measurement number-of -times decision 
function section 2 01, and the necessary measurement 
number-of -times decision function section 201 accumulates 
the number of times of the performed measurement and the 

2 0 obtained measurement result temporarily in the database 
section 202. And, the necessary measurement number-of - 
times decision function section 201 calculates the 
standard deviation from the accumulated measurement result, 
and compares the value obtained by substituting the 

25 calculated standard deviation into the standard deviation 
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of Equation 1 with the accumulated measurement number of 
times. In a case where the value obtained by substituting 
into to the standard deviation of Equation 1 is larger 
than the accumulated measurement number of times, the 
5 necessary measurement number -of -times decision function 
section 2 01 updates the measurement number of times, and 
performs the above-mentioned measurement process by the 
updated measurement number of times. In a case where the 
value obtained by substituting into the standard deviation 
10 of Equation 1 becomes smaller than the accumulated 

measurement number of times, it deletes a data accumulated 
in the database section 202, and performs a process for 
finishing the measurement. 

[0223] The effect of the present invention in 
15 accordance with this embodiment lies in a point that the 
positioning with a high precision can be realized without 
having the database of the necessary measurement number- 
of-times conclusion information in the database section 
202 . 
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